Studies on linear and nonlinear imperfections in the SLS storage ring operated at 2.4 GeV are presented. The influence of spurious vertical dispersion and linear coupling on the vertical emittance and possible correction schemes are discussed. The deterioration of the Dynamic Aperture caused by higher order multipoles is investigated based on field calculations. Furthermore the influence of ground waves on the orbit stability is estimated. Horizontal and vertical alignment errors, magnet tilts, strength distortions and higher order multipoles are included. The fact that the elements are mounted on girders and the dipoles are chaining adjacent girders introduces a correlation which has to be taken into account in the simulation. The elements on the girders are assumed to have an rms aligment error of 50fim, the girders themselves 300fim and the girder joints 100 pm.
THE MACHINE MODEL
For a successful operation of the SLS storage ring [I] it is crucial to keep the tolerances on linear and nonlinear imperfections as small as possible. Correction schemes have to compensate for the remaining errors. In order to simulate the imperfect SLS ring a realistic machine model has been developed utilizing the 6D code TRACY[2] [3] .
Horizontal and vertical alignment errors, magnet tilts, strength distortions and higher order multipoles are included. The fact that the elements are mounted on girders and the dipoles are chaining adjacent girders introduces a correlation which has to be taken into account in the simulation. The elements on the girders are assumed to have an rms aligment error of 50fim, the girders themselves 300fim and the girder joints 100 pm.
The roll of the girders is controlled to 25firad by a hydrostatic leveling system. Individual elements are allowed to have residual rolls of loofirad rms. In order to get a proper statistics 200 different error sequences (seeds) have been chosen in the simulation. It should be noted that all assigned errors are gaussian distributed with a cut at two sigma.
ORBIT CORRECTION
Once the errors have been assigned a first turn steering algorithm ("threader") is used to find the initial closed orbit. After setting the sextupoles to 50% of their strength a closed orbit correction is performed which is based on the information of beta functions and phases for the ideal optics. This is followed by another correction loop at full sextupole strength until the monitors have zero readings.
For the orbit correction two schemes are considered. One is based on the Singular Value Decomposition (SVD) algorithm. The other involves interleaved three corrector bumps "sliding" around the machine.
The global SVD scheme has the advantage of being able to handle an unequal number of monitors and correctors in the case of faulty monitors and/or saturated correctors and is therefore very flexible. On the other hand the In the vertical direction about 20% more corrector strength is needed than in the horizontal plane although therms horizontal kick is about 30% larger. This can be explained by a 50% less efficient correction in the vertical plane. 
COUPLING CORRECTION

MULTIPOLE ERRORS
Results from 2D field calculations [ 1 I] for quadrupoles and dipoles have been investigated concerning the impact on Dynamic Aperture [IO] . Alignment errors and orbit correction have been included. It bas been found that the multipoles cut off all Dynamic Aperture outside the physical aperture which is simply due to the fact, that the multipole decomposition is only valid within the pole inscribed radius. Tracking including physical limits virtually does not show any Dynamic Aperture deterioration. Subsequent tests using data from 3D field calculations for quadrupoles and sextupoles have confirmed this result.
The vertical correctors with dipole coefficient bl which are integrated into the sextupoles create a large decapole component b5. The ratio of the multipole coefficients bS/bl is calculated to be 5.25 lo5 m-4. Assuming a linear scaling of b5 with bl the Dynamic Aperture has been calculated for 200 distorted and orbit corrected machines operated in the DO lattice mode. It has been shown that the Dynamic Aperture is only reduced for large momentum deviations dp/p>2%.
GROUNDWAVES
The With this as the result of a worst case estimate we are looking forward to achieve a rather quiet beam at SLS. 
